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Abstract-- This paper considers the waiting of students 
in colleges at the time of admissions at fee counter as a 
single-channel queuing system with Poisson arrivals 
and exponential service rate where service discipline is 
first come first serve. 


Queue is a common phenomenon which has seen 
usually in colleges at the time of fee submission. Hence 
queuing theory which is the mathematical study of 
waiting lines or queue is suitable to be applied in the 
fee counter because it is associated with queue and 
waiting line where students who cannot be served 
immediately have to queue for service 

Keywords: Queuing process and traffic intensity, 
Service Pattern,Poisson arrival rate, Exponential 
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1, INTRODUCTION 


Etymology of Queuing System: The word queue comes, 
via French, from the Latin Cauda, meaning tail. The 
spelling "queuing" over "queuing" is encountered in the 
academic research field. Now-a-days* Queue’ isa common 
word that means a waiting line or the act of joining a 
line, This paper will take a brief look into the formulation 
of queuing theory along with model and applications of 
its use. The goal of the paper is to provide the reader with 
enough background in order to properly model a basic 
queuing system.Queuing theory is generally considered a 
branch of operations research because the results are often 
used when making business decisions about the resources 
needed to provide a service.Queuing theory was initially 
proposed by A.K. Erlang in 1903.The first paper on 
Queuing theory “The theory of Probabilities and 
Telephone Conversation” was published in 1909 by A.K. 
Erlang, Now considered the father of the field. 


In everyday life, it is seen thata number of people arrive at 
a cinema ticket window,in a restaurant especially during 
lunch and dinner time, in banks etc. Waiting lines are not 
only the lines of human beings but also the aeroplanes 
seeking to land at busy airport, ships to be unloaded, cars 
waiting for traffic lights to turn green etc.Researchers 
have used queuing theory to model the restaurant 
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operation [3], reduce cycle time in fast food 
restaurants[4], to increase efficiency in this field 
also[6].Some problems in the theory of queues were given 
by Kendal [10]. Klienrock [11-12] has done extensive 
studies on queue and its applications. Onyesolu and 
Edebeatu [13] gave a comparative analysis of single 
server queuing models, Application of queuing theory to 
patient satisfaction at a tertiary hospital in Nigeria was 
given by Ameh et.al. [14]. Aradhye and Kullurkar [15] 
gave the application of queuing theory to reduce waiting 
period of Pilgrim. Onyesolu and Asogwa [16] studied 
single server queuing models and birth-death process. 


This paper uses queuing theory to study the Service rate 
and Utilization factor of fee counter of a college.In 
colleges, students arrive randomly and the service time is 
also random. We are using M/M/1 queuing model to 
derive the service rate and Utilization factor of the queue 
On average, students are served on weekdays (Monday to 
Saturday). 


Il. QUEUING THEORY 


Queuing theory is concerned with the statistical 
description of the behavior of queues with finding the 
probability distribution of the number in the queue from 
which the mean and variance of queue length and the 
probability distribution of waiting time for a customer, ot 
the distribution ofa server’s busy periods. 


In 1908, Copenhagen Telephone Company requested A. 
KErlang to work on the holding times in a telephone 
switch, He identified that the number of telephone 
conversations and telephone holding time fit into Poisson 
distribution and exponentially distributed. This was the 
beginning of the study of queuing theory, 


III, QUEUING SYSTEM 


A queuing system can be completely described by 

i) the input orarrival pattern (customers) 

ii) the service mechanism (service pattern) 

ili) the queue discipline 

iv) customer's behaviour 

The diagrammatic representation of the queuing system is 
shown in the figure 1: 


IV. FEE COUNTER MODEL (M/M/I Queuing Model) 


Terminology and notation: 


4: The mean students arrival rate 
tt: The mean service rate 
p= Utilization factor or traffic intensity 


Probability of zero student in the queue 

P= 1-p 

P.: The probability of having n studentsin the college : 
P.=P, p'=(1-p)p” 

N: number of students in the system 

L,: Expected number of students inthe system 


p 
a 


L,: Expected number of students in the queue 


nz 
Ew 


there are, on average 75 people coming to the college for 
their fee submission in one hour time period. For this we 
can derive the arrival rate as: 


= 2(spm) 


a7} 
We also found out from observation that each student 
spends 5 minutes on average in the fee counter window: 
the queue length is around 10 students (L,) on average. 


Theoretically, the average waiting time is W, 
8 minute 


From the calculation, we can see that, the observed actual 
waiting time does not differ by much when it is compared 
with the theoretical waiting time. 


Now the average number of students in the line, 

L=1.25 spm x 5 minutes = 6.25 students 

A(i +L) . 
a “= 145 spm 

So p="=0.862 
This is the probability that. the server, in this case fee 
counter, is busy to serve the students. during college 
timing. So, during college timing, the probability of zero 
students in the counter is 


P,= 1-p=1 -0,862 = 0.138 
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